In the present study, monoclonal gammapethy was identified in a total of 248 patients of plasma cell dyscraslas during period of 1987 to 2000. The monoclonal band was Identified in serum by agar gel electrophoresis in all the cases and in urine in a few cases. Chanmlmrbmt~on of paraprotain (monordonai immunoglobulin class and light chain type) was carded out by employing immunoelectrophoresis and/or immunoflxation electrophoresis using heavy chain specific gamma, alpha, mu, delta and epsilon and light chain specific kappa (K), lambda (~.) antisera. Serum immunoglobulins Ig G, Ig A, and ig M were estimated by immunoturbidomelbry. Serum urea, creatinine, uric acid, alkaline phosphatase, total proteins, albumin, calcium and phosphorus were estimated by using routine biochemical methods. Among the 248 cases, 73.1% monoclonal gemmapathies were of secretory type and 7.3% were non-secretory. Monoclonal gammapathies were associated with 80.4% of multiple myeloma, 8.9% of solitary plasmacytoma, 4.1% of extra-medullary plasmacytoma, 3.3% of lymphoma and 2.9% of plasma cell leukemia. ClassiflcaUon of secretory monoclonai immunoglobulin revealed monoclonal immunoglobulin Ig G in 74%, Ig A 18% and Ig M in 2.9% rases.
INTRODUCTION
Monoclonel gammapathies comprise a group of plasma cell disorders associated with production of ex~e amount of homogeneous immunoglobulin as a result of uncontrolled malignant transformation of single clone of plasma cells (1-5). Main disorders associated with monoclonal gammaglobulins are classified as Multiple Myetoma (5-8), Walden~om's Macrogiobulinernia (9, 10) , Bence Jones Myeloma (11, 12) , Solitary Plasmacytoma (13) , heavy chain disease (14 -16) and light chain disease (17). Diagnosis of ._th,~_~ disorders are based on radiological (18, 19) , biochemical, immunological (20, 21) , hematological (bone marrow) and clinical examinations. Majority of patients suffedng from plasma cell neoplasm coming to hospital shows symptoms of anemia, generalized bone pain due to solitary or mull~focal osteolytJc lesions in bone, renal Author for correspondence: Dr. T. MalaY, Dept. of Biochemist, at above address failure, neuropathy, and rarely with hyperviscocity syndrome and bleeding diathesis. Biochemical and immunological work-up in these patients indude serum and urine paper/agar get electroptxxess, q~ve serum immunoglobulin estimation, serum and urine immunoeloctropho,-es;s and immunofixalJon. Present data relates in depth to immunological and biochemk~ ev=~uatk~ of monodonai gammapathkm in sub population of Andhra Pradesh.
MATERIALS AND METHODS
In the present study a total of 245 patients of plasma cell dys~--asis v.ere evaluated. The m(xc~onal band was identified by agar ge0 electrophoresis of serum and urine. Characterization. of monoclonal immunoglobulin ~'~_ and light chain type~s carded out by employing senJrrVurine im~-~0horesis and/or immunofixation electrophoresis using monospecific as w~l as heavy chain specific anti Ig G, Ig A, Ig M, Kappa (K) and Lambda (I) light chain antisera (Helena laboratories, UK). Quantitation of serum Ig G, Ig A, Ig M (polyclonal and monoclonal) was ~ by immuno-turbidimelxy using reagents of Roche Boehringer, Mannheim (Germany) kits on Hitachi 912 fully automatic analyzer. Kappa and lamlxla light chains in serum were quantitated by nephalometry on Beckman nephalometer. Serum alkaline phosphatase, urea, creatinine, calcium and phosphorus were estimated by routine biochemical methods on Technicon RA1000 and Hitachi 912 autoanalyzers.
Diagnosis of murdple myeloma was made on the basis of positive radiological picture, positive bone marrow finding (presence of elevated neoplastic plasma cells) and presence of monoclonal band in either gamma-globulin or beta-globulin or in alpha 2-globulin region.
RESULTS
Monodonal peaks were observed in a total of 227 patients (Table 1) . Out of 245 patients, 73.1% vmre diagnosed as secretory multiple myetoma and 7.3% non secretory myeloma. Eighteen patients of non-secretory myeloma did not show presence of monoclonat band in serum or urine. However, bone marrow examination and radiological pictures were positive in these cases and plasma cells in bone marrow had monoclonal immunoglobulins on their membranes and in their cytoplasm, which was confirmed by immunofluroscence. Monoclonal gammapathy was associated with 8.9% cases of solitary plasmacytoma, 4.1% of extramedullary plasmacytoma, 3.3% of lymphoma and 2.9% of plasma cell leukemia. Monoclonal gammapathy of undetermined significance (MGUS) v, es observed orgy in one subject.
Age wise distribution of all patients is shown in Table 2 . Youngest patient was 20 years and oldest patient was 80 years. The onset of disease was more frequent in patients of age between 51 and 60 (31%) and between 41-50 (28%) years. Forty-four patients (18%) belonged to age group of 61-70 years, 16(6.5%) to 71-80 years, thirty (12.2%) to 31-40 years and 9 (3.7%) to 20-30 years. The pattern of age distribution ~as more or l~-same for male and female groups of patients. However, the monoclonal gemmapathy was more prevalent among males (67.8%) compared to femak,=(32.2% ).
Analysis of the results on the type of monodorBI immunoglobulin class and light chain type are presented in Table 3 . (Table 5 ) revealed significant elevation of Kappa chains (3230-~3812) with a 95th percentile values between 2387-4075mg/dl in monoclonal gammapathy comapred to normal range of 566 to 1300 mg/dl in apparently healff~ individuals. Similar trend was observed with lambda light chain levels. The mean concentrations of I light chains also revealed almost three to four times elevations compared to its normal range 304-735mg/cll in serum of healthy subjects.
Biochemical changes in mul'dple rnyeloma cases revealed marked rise of urea and creatinine in 44.7% and 38.5% of patients respectively. Hypercalcemia was noticed only in 16% and hypocalcemia in only 7.6% of patients. Serum phosphorus was high in 29.2% and Iowin 10.4% patients. A large proportion of patients (74.5%) had high serum uric acid. Serum alkaline phosphatase was high in 42.7% of patients. Hyperprotelnemia was observed in 53.4% patients. Marked hypoalbuminemia was noticed in 24.3% of patients (Table 6 ).
DISCUSSION
Multiple myeloma isthe most prevalent disorder among all plasma cell dyscrasias. In our present study, the incidence of myeloma was higher in males i eL II.
Monodonal gammapathies in Andhra Pradesh In present study, out of total 245 ca~ _r of plasma cell dyscrasias (Table 1) , 73 % were found to be secretory type and 7.3% were non-secretory type. Among these, multiple myeloma was the foremost and constituted 80.4%, solitary plasmacytoma comprised 8.9% and extrarneclullary plasmacytoma contributed 4.1%. It was ~ed from other studies that in extmmedullary plasmacytomas, the plasma cell neoplasm occurs in soft tissues mostly in head and neck regions (24). Gupta et. al. (20) in their studies repod~ indderce of murdple ~ in 85%, solitanj plasmacytoma in 8% and extramedullary plasmacytoma in 3.5% patients. Rai et. al. also reported that myeloma was the most common type of plasma cell dyscrasias (25) . Out of our total 245 cases of monoclonal gammapathies, plasma cell leukemia coexisted with multiple in 7 (2.9%) cases. This association of myeloma with acute leukemia was first reported in the year 1965 (26) . The clinical trial group of Canada reported co-existence of acute leukemia and multiple myeloma in 15 patients out of their total 365 myetoma patients (27) . An of monoclonal immunoglobulins was observed in 8 (3.3%) patients of Lymphoma consisting of Ig G immunoglobulins in four and Ig M monoclonal immunoglobulins in another four patients. The study by Ko and Pruzanski (28) reported monoclonal gammapathy in sixty-two patients (4.99%) of lymphoma out oftheirtotal 1242 patients containing ' M ' components. In this series monoclonal immunoglobulin belonged to Ig M in 33, Ig G in 20 and Ig A in 5 patients.
In the present study, of the 173 cases characterization of paraproteins showed Ig G Myeioma in 74%, Ig A in 15%, Ig M in 2.9%, Ig D in 0.6% and biclonal in 2.9% and Bence Jone's myeioma in 4.6% patients (Table 3) . Gupta et al reported the similar pattern in their 31 cases (20) . Immunoglobulin concentra~ons in our study (Table 4 ) revealed marked increase of respective immunoglobulins in Ig G myeloma, Ig A myeloma and Ig M myeloma due to presence of very high concentration of monoclonal components. Marked decrease of other polyclonal immunoglobulins also noted in above groups. The reduction of other polyclonal immunoglobulins in myeloma known to cause decreased resistance to infection due normal antibody production and immunosupression (29) . In our study, 31 cases (12.6%) ware associated with diabetes mellitus and 26 cases (10.6%) cases presented with neuropathy and paraparesis. In other studies few patients of multiple myeloma presented with spinal cord compression (30) . Renal complications are more prevalent in myeloma and they are the second most frequent cause of death in the disease (31) . In our study about 38.5% of patients ~=re associated with renal failure showing elevated renal parameters (Table  6 ). Renal failure was frequent complication in plasma cell dyscrasias (32) . Deposition of light chains (Bence Jone's proteins) in proximal tubules causes___ light chain nephropathy resulting in Fanconi's syndrome (33) (34) (35) In our study 6 cases showed Bence Jones proteinuria and 2 cases both Bence Jone's proteinuria as well as proteinemia. In our study 16% cases showed hypercalcemia. Bone resorption due to osteoclastic activity leads to accumulation of calcium (hypercalcemia) besides other skeletal complications like bone pains pathological fractures, spinal cord compression in few cases (36) (37) . In our study, 29.2% cases showed high inorganic phosphate concentrations. This may be due to renal impairment or other manifestations. Literature survey reveals that not many studies have reported alteration in serum phosphate concentrations (38) . McCIoskey et al mentioned that paraprotein interfered with phosphorus assay and the apparent high serum phosphate can be described as pseudohyperphosphataemia (39) . Hyperpmtelnemia in our study was observed in 53.4% (12.9gm/dl highest) cases and marked hypoalbuminemia was noticed in 24.3% (1.8 gm/dl lowest). The mean level of total proteins was 8.0:1:1.5 which correlated well with concentrations of total protein patterns reported by Sehgal and Datta (21). Hart et al (40) observed highest conc~,b-~,~ons of total proteins ranging from 12.6 g/dl to 19.8 gm/dl Large proportion of patients showed elevated levels of uric acid (74.5%) with highest concentration of 16mg/dl. Serum uric acid in myeloma patients is considered to be an independent prognostic marker to assess the prognosis of these patients (41) . Durie and Salmon (42) reported in theirstudies that elevated levels of serum uric acid of more 8.0mg/dl indicated very poor prognosis, however, further study needed to assess the prognostic value of elevated uric acid in myeloma patients. 
